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L.lock()
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Abs := Abs ∪ {e} >
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Abs := Abs \ {e} >
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locate(e) :
pred := Head ;
pred.lock() ;
curr := pred.next ;
curr.lock() ;
while (curr.val < e) {
pred.unlock() ;
pred := curr ;
curr := curr.next ;
curr.lock()
} ;
return pred, curr
add (e) :
n1, n3 := locate(e) ;
if n3.val 6= e then
n2 := new Node(e) ;
n2.next := n3 ;
n1.next := n2   ;
Result := true
else
Result := false  	
endif ;
n1.unlock() ;
n3.unlock() ;
return Result
remove(e) :
n1, n2 := locate(e) ;
if n2.val = e then
n3 := n2.next  
 ;
n1.next := n3 ;
Result := true
else
Result := false  

endif ;
n1.unlock() ;
n2.unlock() ;
return Result
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noOwn(n)
def
= n.owner = null
ListInv
def
= Node(Head)
∧ Head.val = −∞ ∧ Tail.val = +∞
∧ ∀Node n. (noOwn(n) ∧ n.val < +∞) ⇒ Node(n.next)
∧ ∀Node n m. (noOwn(n, m) ∧ n → m) ⇒ n.val < m.val
∧ Abs = {n.val | Head →∗ n ∧ n.val 6= ±∞}
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R
def
= ∀Node n. Preserve(ListInv ) ∧ n.LockRely
∧ n↼−−−−.owner = self ⇒ ID(n.val, n.next, Head →∗ n)
G
def
= ∀Node n. Preserve(ListInv) ∧ n.LockGuar
∧ n↼−−−−.owner 6= self ⇒ ID(n.val, n.next, Head →∗ n)
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validate(pred, curr) {
succ := Head ;
while (succ.val < e)
succ := succ.next ;
return succ = curr and pred.next = curr
}
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ListInv
def
= Node(Head) ∧ Head.val = −∞
∧ ∀Node n. n.val < +∞ ⇒ Node(n.next)
∧ ∀Node n m. n → m ⇒ n.val < m.val
∧ Abs = {n.val | Head →∗ n ∧ n.val 6= ±∞}
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def
= ∀Node n m. Preserve(ListInv)
∧ n.LockRely ∧ ID(n.val)
∧ n↼−−−−.owner = self ⇒ ID(n.next) ∧ Preserve(m →∗ n)
G
def
= ∀Node n m. Preserve(ListInv)
∧ n.LockGuar ∧ ID(n.val)
∧ n↼−−−−.owner 6= self ⇒ ID(n.next) ∧ Preserve(m →∗ n)
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locate(e) :
while (true) {
pred := Head ;
curr := pred.next ;
while (curr.val < e) {
pred := curr ;
curr := curr.next
} ;
pred.lock() ;
curr.lock() ;
if validate(pred, curr) then
return pred, curr
else
pred.unlock() ;
curr.unlock()
}
contains(e) :
curr := Head ;
while (curr.val < e)
curr := curr.next ;
if curr.marked then
return false
else
return curr.val = e
validate(pred, curr) :
if ¬pred.marked
and ¬curr.marked
and pred.next = curr then
return true
else
return false
add (e) :n~yabyzn^¤tos{¦Dº»s
tzu``¤w¤v`
remove(e) :
n1, n2 := locate(e) ;
if n2.val = e then
n2.marked := true  
 ;
n3 := n2.next ;
n1.next := n3 ;
Result := true
else
Result := false  

endif ;
n1.unlock() ;
n2.unlock() ;
return Result
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ListInv
def
=
Node(Head) ∧ Head.val = −∞ ∧ ¬Head.marked
∧ Node(Tail) ∧ Tail.val = +∞ ∧ ¬Tail.marked
∧ ∀Node n. n.val < +∞ ⇒ Node(n.next)
∧ ∀Node n m. n → m ⇒ n.val < m.val
∧ ∀Node n. Head →
∗ n ∨ n.marked
∧ Abs = {n.val | Node(n) ∧ ¬n.marked ∧ n.val 6= ±∞}
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def
= ListInv ∧ −∞ < e < +∞
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tzv`wîp~w£tNv tz¡
(pred, curr) := locate(e)
wxnzw¤¾zbWvFb
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locate .P ost
def
= ListInv ∧ Head →∗ pred → curr
∧ pred.val < e ≤ curr.val
∧ pred.owner = curr.owner = self
∧ ¬pred.marked ∧ ¬curr.marked
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def
= ∀Node n. Preserve(ListInv ) ∧ n.LockRely
∧ n↼−−−−.owner = self ⇒ ID(n.next, n.marked)
∧ n↼−−−−.owner = self ⇒ Preserve(Head →∗ n)
∧ Preserve(n.marked) ∧ ID(n.val)
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def
= ∀Node n. Preserve(ListInv) ∧ n.LockGuar
∧ n↼−−−−.owner 6= self ⇒ ID(n.next, n.marked)
∧ n↼−−−−.owner 6= self ⇒ Preserve(Head →∗ n)
∧ Preserve(n.marked) ∧ ID(n.val)
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